Results: Compared to CT-based GTV definition, PET/CT identified additional tumour sites in 12/16 patients. Compared to either CT or PET/CT, MRI and DWI identified additional tumour sites in 15/16 patients. Mean GTVCT, GTVCT+PET/CT, GTVCT+MRI and GTVCT+DWI (+ standard deviation [SD] ) were respectively 630.1 mL (+302.81), 640.23 (+302.83), 660.8 (+290.8) and 655.2 mL(+290.7). Mean Jaccard index was lower in MRI-based contours versus all the others.
Conclusion:
To the best of our knowledge, this is the first study showing that the integration of MRI into the target volume definition in hemithoracic radiotherapy in MPM may allow to improve the accuracy of target delineation and reduce the likelihood of geographical misses. Results: Differences up to 7% in volume were observed between PET-STAT and CGITA, which disappeared when using data loaded from CERR, were due to different interpretation of the DICOM images and outline data. Errors of 7% in volume in one case compared with Radiomics may be due to different RTSTRUCT export or import in the study workflow. SUVpeak was up to 12% different between software packages due to different hard coded resampling of the PET image or kernel sizes used. Differences of up to 44% were observed in the calculation of shape metrics between Radiomics and PET-STAT. This was due to differences in the triangulation technique used to calculate the contour surface area. Furthermore, differences of up to 30% across the cases considered, were found to be due to different equations used for resampling the image to discrete intensities, as well as different methods for computing the GLCM and GLSZM.
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Conclusion:
Our benchmarking work on oesophageal cancer PET imaging reported a number of non trivial differences in texture and shape metric values when using different software packages. This highlights the importance of commissioning and validating texture analysis tools and recommends that detailed descriptions of the metric and software implementation are available.
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